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Substitution Effect of Sorbitol for Sugar on the Quality Stability of Yu
Ja Cheong(Citron product)

Yong-Jun Cha, Sang-Min Lee, Byeng-Ju Ahn, Neung-Suk Song and Soo-Jin Jeon
Dept. of Chemistry, Changwon National University, Changwon, 641 —773, Kovea
Abstract

Yu Ja Cheong(Citron preduct), one of the traditional drinks, was processed by a modified
method to improve the quality. Sugar(38%) and sorbitol{ 12% ) were added as partially substi-
tuted sugar., and experimented about quality stability during storage at 20+ 2°C, comparing
with conventional 50 % sugar added product. Chemical compositions of the modified product
were 60.1 %, moisture 30.5% total sugar, 6.2 % reducing sugar, 2.98% total acidity, 40.46M3 %
total Vitamin and 28.5M3 % amino-N and pH was 3.7. During the storage pH, reducing sugar
and amino-N contents increased slightly while total acididty decreased slightly, and reduced
vitamin C occupied most part of total vitamin C after proessing was converted to oxidized
vitamin C greatly at 70 days of storage. While L, a and b values deceased in between modifiec
one and conventional product, E value increased continuaily during storage. Cis.ar Cra:o
Cis:1 and Cis. 2 contents in fatty acid and citric acid, itaconic acid, malic acid and succinic
acid in organic acid were the major components in both products. Judging from the results
of experiments during storage, the quality of the modified product was compared guite well
with that of conventional cne during storage.
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Table 1. Proximate composition of citron as raw material
(%)
Fraction Moisture Crude_ Cru.de Toktal Reducing Crude
protein limd sugar sugar ash
Peel 816 13 104 37 08
Flesh 854 1.2 6.3 24 0.6
Seed 624 22 5.0 08 4.1
Table 2. Changes in chemical composition of citron products(Yu Ja Cheong)
(%)
Storage Sample® Moisture Crude Crude Total Reducing Cruce
days p u protein lipid sugar sugar ash
0 Controt 60.6 1.2 0.5 36.6 7.4 07
Spl A 60.1 14 0.6 305 6.2 0.6
10 Control 57.3 16 0.3 371 7.8 07
Spl A 582 1.8 0.3 298 7.0 6.6
20 Control 57.2 16 0.3 370 7.5 0.7
Spl A 56.3 17 04 30.2 6.8 0.7
40 Control 56.6 15 0.4 3656 9.2 0.8
Spl A 56.0 1.6 04 310 7.8 07
70 Control 55.3 14 4 356 9.6 0.8
Spl A 53.5 16 0.3 205 83 . 08

* Control » Mixed 50% of sugar to raw material by weight ratio,
Spl A Mixed 38% of sugar and 10% sorbitol to raw material by weight ratioc.
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Table 3. Total, acidity and pH of citron and its products during storage*

Storage days

Raw material 0 10 20 40 70
Peel Flesh Seed
Con. SpA Con. SpA  Con. SpA  Con. SpA  Con, SpA
pH 370 349 464 367 370 366 366 370 372 375 378 376 3.80
Total®
f],di_t 296 511 048 301 298 296 294 290 280 264 252 246 247
Acidity

* Sample code(Con., Sp.A), refer to Table 3.

Table 4. Total, oxidized and reduced vitamin C contents

of citron and its products during storage*

(mg 7% )
Storage days
Raw material 0 10 20 40 70
Pee! Flesh Seed
Con. S5pA  Con. 5pA  Con. S5pA  Con. SpA  Con. SpA
Total
f) ' o 4376 2738 687 3995 4046 3685 36.72 33.23 3333 2304 2383 16.87 1695
Vitamin C
(xdized
. 026 015 051 360 3186 582 5.05 841 844 1047 1058 13.44 14.05
Yitamin C
Reduced .
4360 2723 636 3645 37.30 3103 3167 2482 2489 1257 1325 323 290

Jitamin €

% Sample code(Con., Sp.A) refer to Table 3.
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Table 5. Contents of amino-N of citron and its products during storage™
(mg %)

Storage days

Raw material 1] 10 20 40 70
Peel  Flesh Seed

Con. SpA Con. SpA Con. Sp.A Con. SpA Con, SpA

33 401 277 314 285 330 305 388 314 405 348 387 368

* Sample code{Con., Sp.A) refer to Table 3.

Table 6. Total chlorophyll and total carotenoid contents of citron and its products during storage”
{dry basis, M3 %)

Storage davs

Raw materia 0 10 20 40 70
Peel Fiesh Seed

Con. SpA  Con. SpA  Con. SpA  Con. Sp.A  Con SpA

Total
. 826 130 106 3223 3108 2037 20.10 1799 1602 1613 1545 1257 955
carotenoid
Total
54 21 1.1 507 475 351 359 3.04 297 230 160 1.68 0.67
chlorophyll

* Sample code(Com., Sp.A) tefer to Table 3.
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Table 7. Color value of citron and its products during storage”
Storage davs
0 10 20 40 7

Con. SpA Con. 5SpA Con. SpA Con. Spa Con. SpA

L 336 330 330 325 324 317 305 300 285 282

a 105 102 08 112 107 100 95 9.1 81 82

h 187 180 174 170 169 155 166 155 164 149

B 611 BL7 614  BLB 518 621 633 635 651 649

* Sample code(Con., Sp.A} refer to Table 3.

Table 8. Brown color density of citron and its products during storage®

{unit : 0.0 at 460nMx 100)

Storage days

0 10 20 40 70
Con. 5SpA Con.  SpaA Con.  SpA Con.  SpA Con. SpA
‘fﬁ’;’zﬁ;n 14 16 30 23 31 33 51 55 83 91
;;fégm 25 26 39 31 a1 49 88 a1 12 120
% Sample code(Con., Sp.A) refer to Table 3
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Table 9. Fatty acids composition of citron and its products during storage*

bt

{unit: area %)

19

Raw material

Storage days

Fatty acid 0 70
Peel Flesh Seed
Con. Sp. A Con. Sp. A

120 - 12 - 0.1 .1 0.1 a.1
14:0 0.5 25 trace 0.2 0.2 02 0.2
15:0 0.4 04 trace trace trace - -
160 19.0 20.8 204 203 20.1 24.0 23.8
17 .0 1.1 06 0.2 0.3 0.3 0.2 02
18:0 3.2 33 4.3 37 39 47 4.8
20:0 0.6 - 04 0.5 05 0.6 0.5
2210 0.6 1.1 trace trace trace trace trace

Saturates 254 299 253 251 251 208 296
16 -1 3.0 1.3 0.7 09 0.9 0.7 0.7
1871 26.2 12.3 287 328 527 30.2 305
2001 0.1 .8 0.1 trace 0.2 trace 01

Monoenes 203 144 29.5 337 238 309 213
18:2 309 396 38.1 372 374 35.2 355
183 138 148 27 2.7 33 38 33
184 0.3 - 0.1 trace 0.1 - -
2074 03 1.3 0.1 0.1 0.1 01 0.1
222 - - 42 0.2 0.2 0.2 0.2

Polyenes 453 55.7 452 41.2 41.1 39.3 9.1

* Sample code{Con. Sp. A) refer to Table 3
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Organic acids Control Sampie A
Oxalic acid 50.3 53.1
Malonic actd 40.2 33.7
Fumaric acid 2013 2322
Succinic acid 402.6 3484
Itaconic acid 503.3 387.1
Malic acid 4832 329.0
a-Keto glutaric acid 261.0 290.3
Citrie acid 2416.1 22258
Total 4358.0 3909.6
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